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COMPUETE SPECIFICATION 

Improvements in or relating to the automatic cleaning of cooling-water 

and like tubes ^ 



I, Joseph Taprogge, a Germaa Citizen, 
of Eisenhammenveg 17, Esscn-Kupier- 
dreh, Germanj', do hereby declare the in- 
vention, for which I pray that a patent 
5 may be^ granted to me, and the method by 
which dt is to be perfoi-med, to be parti- 
cularly described in and -by the following 

statement : — 

The supervision of surface condensers 
10 and steam power plants has for its princi- 
pal object to keep a running check upon 
' the heat transmission in the condenser 
cooling tubes and to keep said transition 
at as }iijg;h as possible an. average value. 
. 15 The mechanical impurities, organic sub- 
stances, and hardness-forming substances 
contained in the cooling water, lead to 
deposits ill the cooling tubes of the con- 
dehsei- and thei*eby to a deterioration of 
20 the heat ti-ansition from the steam through 
the waUs of the condenser tubes to the 
cooling water; this deterioration of the 
heat trausiaiiision effects, at the same time, 
a reduction of the condenser efficiency and 
25 thereby of the total efficiency of the 
thermal power plant. 

A gi'eat mimbei' of methods have been 
emplpyed for removing noxious substances 
contained in the cooling water and for 
30 cleaning tlie cooling tubeSi 

In the case of non-cix'culation water 
cooling, chemical softening is generally 
too costly in view of the great quantities 
of water involved, and for the destniction 
35 pf organic substances chlorine is at present 
frequently 'added to the cooling %vater. In 
circulation cooling s>-stenu5. tliis chlori- 
nation method is likewise employed and 
tlie ineiva.sed liardness of the re-eirculatcd 
40 cooled water (\ie to evaporation is counter- 
acted hy chemical softening. 

Even in the case of entirely satisfactory 
preliminary treatment of the cooling 
water, it is however, in most cases, im- 
45 possible to prevent impuritieii of the 



cooling water, generally of a mechanical 
nature, fi-om becoming attached to the 
inside of the condenser and leading, in the 
coui-se of time, to a considerable reduction 
of the condenser efficiency; as a conse-50 
quence, it: is necessai-y for the condenser 
tXTibes to be cleaned from time to time. 

Loose shid^e may be removed by in- 
ci*easing the- velocity of the cooling water, 
by condenser rinsers and the like, solid 55 
sludge is removed by ordinarv %\are 
brushes, while very hard sludge deposits 
are drilled out, and solid stone (lime) 
deposits dissolved chemicaDy. In aU the 
possihilities referred to it is not ahvays 60 
easy to remove the deposits entirely with- 
out damaging the tubes, maiialy because - 
with all these methods cleaning is only 
effected when a eei-tain degree of soilinic 
.of the condenser has taken place, i.e., after 65 
more or less extended periods of time 
ascei-tained by means of an economy cal- 
cxilation. The cleaning of the condenser 
can only be effected when the condenser in 
out of operation or, if a di\nded water 70 
chamber of twm condensei's are provided 
only while working at a reduced load and 
with a correspondingly impaired v-acunm 
Due to the fact that each following 
cleaning of the condienser can only be 75 
effected after the lapsie of a certain period 
of tnne, the level of the average heat 
transmission jof tJie cooling tubes, or of 
the condenser efficiency is, in manv cases 
considerably lower than the maximum' 80 
values obtamed Hnmediateh- after clean- 
ing. An added factor is that for reasons 
conneeted \vith the running of the plant 
It IS sometimes neeessaiT for the opei-atini? 
period of the condenser ascertained a^ 85 
being economical to be exceeded th*. 
average ^^cuum of the condenser being 
further impaired as a necessary con*^ 
sequence of this. Witli the methods of 
cleaning hitherto cuslomayy, the . average 90 
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Vi.^umi of a condenser cannot he appreci- 
aWy further improved ifi vifew of the Ju-Ji 
costs oi prehmumvy tiesilnieiit (conditi.m- 
in-) of tne cooling water and of clcaninff 
!> the condenser. 

The present invention )ias for its object 
to provide a method of auto-cleaninff the 
tubes of heat exchangers such as surface 

lUdue to Its character and the shnplieilv of 
means, only involves loiv initial and opera- 
ting costs wliich for example, in the case 
ot a surface condenser, enables the avei-a"-e 
condenser %^cuum to be considei-abTv 

15 increased. • 

The invention is determined bv the con- 
sideration that the more frequentlv the 
cooling: tnbes of a condenser are cleaned, 
on c^- naturally be the dejn-ee of 

20 filing in each case, and the less will be 
. «ie expenditxire of power required for 
.,mec.hanieaU.y cleaning the cooling tnbes 
According to the invention, nibbin- 
o^ ^i.:*^ arranged to be conveyed by a 
25 neat exchange medium . such ai coolin- 
Tvater along the avails of the tubes, said 
bodies being separated from the spent 
medmm leaving the heat exchanger bv 
me^s of an intei-eespting and miidine 
30 device, such as a screen, a catai-act or the 
iifce, and being retnraed to the inlet and 
^^trodnced into the fresh medium enterin- 
the heat exchanger. Eeferrins. for 
example, to a condenser, the heated coolin- 
35 -rater leaving the condenser ma r be all 
conducted thi-ongh a device seri-in<v for 
permittmg the cooling i^-ater to flow on 
n^imp^ded mto the coolin^:. water outlet 
rubbing bodies mav be 
40 ^tereep^ and conducted with a branch 
stream of tiie heated cooling water into a 
rettiim conduit through which, in a "-iven 
c?se by means of a pump (return pi?mp), 
t?iey are re-mtroduced into the coolini^ 
45 TT^ter .flc>*nng into the condenser, tlms 
3?" conimencing their circulation. 
Ahe iiivention also provides a method 



• apparatus for cleaning and reeon- 

'the rubbing bodies after use 
50 Accpr^mg to this feature of the -invention 
the rubbing bodies, after l^vinir the cool- 
mg tubes of the condenser or tli'e like, are 
coTidncted m continual succession over a 
cataract which permits the flow of water 
55to pa^ substantially without hindrance 
hut Avhich. like a sieve, holds the nibbin- 
bodie.^ back. sub.iecting the same to re- 
peated dropping impacts produciiisr elastic 
deformation, freein? them from retained 
60 foreign particles and return the thus ■ 
regenerated nibbing bodie.<t to tlip coolin.^ 
■K-ater supplied to tlic cooling tube.-». for 
example through a retnni pipe. 

Accordinar to a modification of thit 
65 method some of the rubbing bodies leavin-r 



tlie cataract may wiih.lrawn. iirejoi-dblv 

cii-cuh "anJ " '''""'i 
cicuit and then re-introdueed after 

thorougJi i-cgeneration or • replaced bv " 

modified by providing the rubbing bod es 
with a coatmg of abi-asive iiiatei iat • 

rjie invention is illustrated bv wav of . 
example in the accompaiiyi,,.,' di awin-^N h, 
Jhieh FI5-. 1 i, a diagram showing. 75 

? '"^"'-PO'-ati".? one -embed - 
mem ot the present invwition- 

ir^%t 2^and S show modifications thereof; 

plan new respectively of one form of 80 
cleaniiig devke^for the rubbing bodies: 

J- igs. 6 and / are details thereof shown 
at a largei- scale: »iwwii 

xvhTiif;.^ i'"'.^ illu.sfrate the manner in 

the device may cleaned; 85 

illSf;-^^ f""^ " vectional views 
Jlluirtrating two modifications- 

«>odtcalfon; '° ' 

of %.?2,^nd''''°^*"*'°" °" A-IJ90 

.r,"^'^" ^ ? dia.ei-animatie view sliowin- 
an axml acceleration pump for use in con- 

3?eferring first to Pi<vs. 1 to 0 fJie pot, 
denser elem«,ts. ..uch as cooHng tubes 19" 
are nrranged to be cleaned bv mhhin.: 
bodies 27 in turn at short inter^^ Is dS 
operation of the condenser, the condense? 1 OO 
Ijqn.d. such as cooiing water sei-S on 
?is way through the condenSr. S e^rr " 
ins: the rubbing bodies alon? and ''so 
acting, within (he coolinir tiibe. Is ' 
presvm-e medium for these bodies Advan! 1 

dni mg the cleaninsr of the condenser 
contimious eirculatiim by being comeved 
■iX^'V^ eondeiLser- by the coo' iS 
^atei. intercepted at the condenser outlet nn 

a 'aiiT into"}!"'''" 'Y'"^ =3 «nd retSed ' 
again into the cooling water supplied to 
the condenser. by .the condenser c^lin- 
^-ater pump 16. The heated cool n- water 
Jwlf '^°"<5^nser may be all con'd del lis 

peded ?nto t?i"' ^^^^ ""i'n- 

00 ,5k 1 the cooling A^■atcr ontlet conduit 
22 while ransmg the mbbin? bodies to be 
mtercepted and conducted vith a branch 120 
stream of the heated coolin<r water S a 
^tnrn_ or shunt conduit 24 through wh?ch 
m a. given ca.<!e ''Pi^s 1 -iurT o, iT 
of a p„„, 25 rretur^-pi,;!ili; ^-.^f- 

s"do 'S,/"'"'^"'-*^'- «f the conden>xn- i, lo? 
circn>a."i"n. """^ commencing theS 

fo M*"- u- ^I"^ "-""dnotint.. device 
foi the rubbinsr bodies may. for e.x-^mp^o j30 



700,a33 



,1 



consist of a luniicl-sliapcd strainer 23, or 
ot: a serpen ni- gratinn- built into tlie con- 
denser outlet pipe 22 at an an^le, aiid con- 
nected to a return device for the rubbin- 
5 bodies. This device may comprise a retiirn 
pipe 24 equipped with a retnrA pump 25, 
which may be <:ou<tnicled as a centrifugal 
pump, water injector pump, or the like. 
It is generally possible to convev the 

lOi-ubbmg bodies without damage through 
the condenser coolinir water pump 16 In 
this case (Pig-s. 2 and 3), the return con- 
duit 24 for tlie rubbing bodies nvav open 
into the suctioji connection 15 of the con- 

15 denser cooling water pnrap 16. Since, on 

- oP' -^^^"^^ "^o-^t practical cases 

S^^S- o), a positive pressure drop exists 
tlurnig operataon between the condenser 

oA?-''^^^^-'^'''''^^"''^ suction connec- 

.^0 tion lo of the cooling \vater pump 16 a 
^eparate retuni pump for the rubbing 
bodies becomes unnecessarv. This, there- 
fore, constitutes the normal and simplest 
form of apparatus for carrviniy out the 
.25 method of the invention, in ^vhieh in addi- 
tion to the nibbing bodies there is onlv 
reqiured m the main the interceptino- and 
condxictmg device 23 at the condenser on t- 
iet ^^ and the retuni conduit 24 to tlie 
^0 suction connection 15 of the condenser 
ccoim^? water piuup 16. The elastieitv and 
size of the rubbing bodies is so chosen that 
as sreaf as possible a nibbing sann^ace can 
be formed in the cooliiisr tube. The rub- 
35 bing bodies are subjected in the coolino^ 
tubes to a maximum drive corresponding 
to the pressxire drop which in operation 
of the co:idet.-:er develops bet-ween the in- 
let and outlet en^^s of the cooling tubes 19 
4U or of the Avatei passages 20 in the con- 
denser. Til is pressure drop corresponds 
mainly to the resistance to flow which the 
cooling water sxififei-s in its path throuirh 
the cooling tubes. In order to avoid the 
45 risk of the tubes becoming blocked, -this 
drop must be so great as to enable the 
cooling water to convey, if necessary, a 
plurality of rubbing bodies simnltanecnisly 
through a cooling tube. This safety factor 
-50 must be also taken into consideration in 
choosing the elasticky and size of the rub- 
bing bodies. If the degree of contamina- 
tion of the cooling water is low, it is not 
generally necessary to choose the cross-sec- 
•55 tion of the i-iibbing bodies greater than 
that of the cooling tubes, the iri-eirular 
movement of the rubbing bodies being suf- 
ficient for effecting tlie cleaning. 
. '^^^ nibbing bodies impinging upon the 
60 intercepting device 23 provided in the 
condenser outlet tube 22 are there cleaned 
by the coolinc: water moving past thorn 
and return into the circulation in a clean 
condition. 

■65 material for tJic rubbing bodies. 



sponge rubber is particular! v suitable. 
The cleaning effect of this porous sub- 
Stance is so gjv.it that the deposit; which 
in view of the frequent cleaning!: of each 
individual pipe is only minute, is in eacli 70 
case entirely removed. While the aiibbinn- 
bodies are forced through the cooling lubes 
hy the cooiiug water, the water passing 
throivirh them conveys the impurities de- 
tached from the walls of the tube in front 75 
or the rubbing bodies, tliis preventina* the 
rubbing bodies from becoming excessivelv 
isoiled. 

As regards the shape of the iiibbing 
bodies, the spherical shapfe is particularlv so 
advantageous. The fact that the surface 
of a sphere and accordingly its rubbin^- 
surface is great in relation to its volume 
permits a lugh degree of utilisation of the 
material, Furthermore, the resistance of a 
spherical laibbing body in the cooling 
tube 33 approximately eijual in all posi- 
tions, which is more particularly of irriv-'-^-- 
fioi-tance at the entry into a coolin<r tube 
:vio2-eo\-er, the interception and ret^irn of 90 
spherical rubbing bodies after passa-e 
through the condense!' offers relativelv 
little difficulty owing to the possrbilitv of • 
rolling movement. 

Since the specific gi-avity of the rubbing- 95 
bodies mtiy be chosen equal or almost 
equal to that of water, thev float in the 
cooling water. This eapabilitv of floatin^^ 
and the stirring by the condenser coolin? 
water pump 16 or by special stirring ap- 100 
paratus 28 wiiich mav be fixed deflector 
sJieets or rotary blades provided in the 
condenser supply passage 17 and in the 
y/ater chambers 18 contiMljutes to ensur- 
ing that all cooling tuies are uniformlv 105 
cleaned. In each case by a suitable number 
Of the mbbmg bodies participating in the 
cleaning circulation, a cleaninrr of all 
tiie coolmg tubes is ensured. - The impm-i- 
ti^ are removed again from the cooling no 
tubes m the shortest possible time accord- 
^""^i. nunrber of the rubbing bodies 

without any soiling of the cooling device 
Ot practical Hnpoi-tance fii-st taking place 
J>y choosing a number in accordance with 
the coohnn: wnfer qualities and the coolinir 

siirf ace of the condenser, and bv the posi 
sibriity of usmg at the same time nihbin.. 
bodies having different friction qutilitier 
the maximum possible heat transmifsion 120 
may be maintainef in the cooMne tubes 
. In this method of self-cleanmg'the cool- 
mj, Avater capacity of the condenser is • 
S- ^'^^ influenced by the v,^hhmr 
bodies The fact that a small amount of 125 
heated coohns: water entei^ the coolin- 
A^^^ter with the returned rubbine bodies 
has likewise little practical effect upon 
the vacuum obtained in the condenser 
more particularly in view of the cain 130 
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■w-Jiich IS pernhinentJy olxahied bv tJie 
relatively dean condenser cooliuir snrlace. 

• ■ !».? "t r'*"" - ' tj.e. used rub- 

• binjr bodies may. xvitJ. advantage, be coii- 
5it2-„Pted as a ;Hnnel->l.aped m-tarac t, and 

«ne >snitablc v.n-m v.jll nov.- be descj-ibed 
jvuh merence to Figs. 4 to S. In the cool- 
ing -.va-ter o.itlei pipe indicated bv Die re- 
10 :f'"'" ""'^e'-al 1. is nionnted a funnel- 
10 shaped c-atai-act 2 at tl)e lou est point 3 of 
whieh the i-ubbins- bodies are j-etm-ned to 
the shunt or return tube i of the \rater 
circulation circuit. The cataract 
loraied of indiridual rinu. G dispo-sed 

together by supporfiim: bar.'; 5. As will bo 
i«en more clearly in Fi»-s. fi and 7, the 
rmgs G are stream-lined in cross-section, 
2oSnn f''- ' "-o^-^-^ction mav 

20 drop..shaped or shaped similarly to steam- 
turbine blade.s. The .^spacinfe- a.k the rin-s 
C IS subject to the gcnci-al condition thit 
jLTn-"^ «nia Ier_than the diameter of 
the rubbniff bodies 7: it is. hon-ever, advis- 
2o ab e to rednce this distance further to a 
vjhie smaller than the radim r of the 
^■il^^ ' prder to avoid the risk of any 
iitbbmfr bodies bocomingr, wedged and stuck 
bet^veen the rmg.,. In this manner it is 
30 enstu-ed that the i-nbbin"- bodies 7 wDl roll 
do\TO\vardly over the riiiirs 6. 
_ The rings of the cataract are prefei-ablv 
staggered m smdi a manner that the flow 
of coohn? water can only cause the rul>- 
^Jo r>ing Ijodie.s to impinge upon, and thus be 
pmssed a.gain.st. the ed?e of one rinn- at 
a time eiisoring particularly hidi deform- 
mgr pi-essni-e on the rabbins- bodies. Owmc. 
An\° •V *® rubbing: bodies are relativelv 
40heax-ily compressed and in repeated altei- 
nation sjik^ueirtly expanded which is 
favourable for freeing the rubbing bodies 
as completely as po^ible from anv bodies 
carried along. Tlie flow resistance of the 
•io cataract funnel may be reduced to a verv 
small value by makin? the vine surface's 
smooth, for e.^aniple by enamellinir them 
or coatinjr them with foil, the direction 
^ ot flow prescribed for the interception and 
• 60 conduction of the rubbins bodies i<;' pro- 
duced by the Wade rin.crs of the funnel- 
shaped cataract 2. The coolintr irater thus 
conducts the inbbins: bodies to the middle 
ot the tunnel -and into the return conduit 
55 4 there provided. The heisjht of the funnel- 
shaped cataract device i ,- advantaaeouslv 
approximately equal to lie radius of the 
cooling water conduit. 
The cataract limnel 2 is adapted Ir. lie 
60 fitted, during the operation of i.'ie con- 
denser, about two trunnions -? or a shaft 
.'■vctired on a holder riiiff 9 (Fics: S and 
9'. In this manner impurities whiVh h.-i'-e 
ssiiled be'ween t.'se blatle rina«j ma- hr, 
6o r7!:'cd off. -• • «■ 
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T lis smoothening and making durable 
of the blade surface, for exa^iple the 
e.ianiellin- ,s simpler in the case of Hie 
proposed msertible bkde rh..^^ than „ 
the cn.se of the .straight bars of a e .,"70 
S.i-ate because tiie latter are in most case" 
igioLy connected to cro<s bars and ait^ 
•therciore liable to Income warped a tl e 
high tempera lure-s of the ciia.nellhi.^ ..lo- 
cess resulting in unusable product.^ 7:; 

JJeterring now to the modified fo •„. of • 
the tunnel cataract illustrated in Pi.^s 10 
and 11. the funnel is divided i„ two halves • 
v.im-a two halves arc adapted fo be tilted 
apart as sho«-n in Pig. 11. in th s man 80 
ner then the desired ^lean in resuU " 
also obtahred. ■•~iin i.., 

•11 further modified construction 

Illustrated n Figs. 12 and 13, a rotaSwe 

^"-^"-^^^^ Me the cataract 85- 
funnel 2. this scraper being adapted t.i be 
put mto rotation by means of a shaft 11 ( 
for e.Kample iinder the action of a turbine 
blade 12 acted upon by the flow of '"iter 
the rotation taking place comimiou.slv orgn- 
at intervals as desired. 01 90 

It will be appreciated that onlv a few of 
the many possibilities of the automatic 
tteu'cT^.l^* fnnnel-shaped catSt! 

taking place from time to time or con- 95 
timionsLv. have been described herein bv 
way of example. • . 

For the accelei-ation of the water cir- 
culation thxough the shunt or return con- 
duit 4 use may be made of an acceleration inn 
pump according to the invention of 4>S 
fn"p[rH? f f h^^tieally illu^S 
m l<ig. 14. In this fignre 1.3 indicates 
a substantrally cylindrical rotor the Srf! 
Pheral surface of Trfiich takes the watering 
along ,n a spinner-like manner and bv 
botmdaiT layer adhesion. By means of a 
stationarj- flow lock 14, which mav for 
e-x-ample. extend over one-sixth of r^e cir^ 
eumfei-aiee, and which allow alloxvs the t 
rotor 13 to pass with a small distance £ "° 
of T ^"'^ ^"^'^^ peripheral .si^rface 
f*"';' ^ .P^-etJetermined flow in the 
piimp chamlwr is ensured. 

It further appears advantaseous. in mc 

fi ?^':.n-^T'?. rlistribntion ot' 

the nibbinjr l>odies of the tube bundles of 
tJie^ condenser and in order to inci^ase tin 
velocity and thereby the cleansing effect 

tujJr. "''''""r 'r^'"^-* <'ondlnseri20 

e 'hunl''''?.^'--/'f '"^'^'^•^ f^o™ 

uie shunt circuit to a trousli which bv 

slow rotation places itself in turn n VoS ' ' 
lie like, thus ensnrin? that the rubbinn- to<: 
,. l}'^ nicreased pre<iMire of the 
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2. A metiiod as claimed in Claim 1, 
diaracterised in that the rubbing bodies 
coming; out of the tubes are conducted in 
continual succession over a cataract which 

5 permits the spent mediuiii- to pass sub- 
stantially without hindi»anee hxxl which 
holds back the rubbing: bodies in a sieve- 
like manner snibjecling the same to re- 
peated impacts, thereby elastically defoi*m- 
30 ing- the nibbing bodies, freeing them from 
retained impui*jties. 

3. A method as claimed in Claim 1 or 
Claim 2, characterised by the use of a 
funnel-shaped cataract. 

16 4. A method as claimed in any one of 
Claims 1 to 3, chai'acterised in that some 
, of the rubbing ix)dies separated from the 
spent mediiun are removed from the cir- 
culation, the i*emoved rubbing bodies be- 

20 ing either retui^ned into eirculation after 
thorough regeneration or being replaced 
by others. 

5. A method as. claimed in any of 
Claims I to 4, characterised in tiiat the 

25 rubbing bodies are introduced into the tubes 
through a trough or like member which is 
arranged to move slowly in fi'ont of the 
entrances of the various tubes so as to 
introduce the rubbing bodies in turn into 

30 each tube inlet thereby ensuring that rub- 
bing bodies are inti'oduced in" turn into 
all the tubes for cleaninjr the same. 

6. A method as claimed in any of 
Claim;? 1 to 5, eharaetei*ised 'by the use of 

35 nibbing bodies having a coating of an 
ela.stic binder containing a granular abra- 
Biye substance coia'esponding in hardness 
snibstantialily to the' metal of the tubes. 

7. A method as claimed ii* any of Claims 
40 1 to J5, characterised by the use of porous 

rubbing bodies, for example rubbing bodies 
made of sponge rubber. 

8. A method as claimed in any of Claims 
1 to 7, characterised by the use of spheri- 

45 eally shaped rubbing bodies. 

9. Appai'atus for carrying out the 
method as claimed in Claim 1, character 
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mg water pump.. 

12. Apparatus as claimed in any one 
of Claims 9 to 13, eharacilerised by a 
fumiel-shaped cataract device compx'ising 
a plurality of ring memljers having an 
approximately drop-shaped cross-s>ectjon 70 
said membei-s being arranged co-axially 
with each other in staggered, step-like 
juannei- -being held by radially extending 
supporting bars. 

13. Apparatus as claimed in Claim .12, 75 
in which the ^\adtJi of the jjassages be- 
tween the individual ring meml^i-s of 
the the cataract device are . equal to, or 
smaller tJian, the i-adius of the preferably 
ball-shaped rubbing bodies. .80 

14. Apparatus as claimed in Claim 12 
or Claim 13, characterised in that the 
cataract de\ice is rotata^bly mounted in a 
conduit for the spent med"^ium. 

15. Apparatus as claimed in Claim 12 85 
or Claim 13, characterised in that the 
funnel-shaped catai-aet device is devided 

in two halves along an axially extending 
plane, said halves being adapted to be til- 
ted apart. " 90 

16. Apparatus as claimed in anv of 
Claims 12 to 15, characterised in that the 
supporting elements of the ring meml^ji-s 
of the cataract device are arranged at tlie 
outlet side of said memljei-s and that a 95. 
rotary scraper is arranged above the ring 
membei-s. 

17. Apparatus as claimed in Claim 16, ' 
characterised in that the rotary scraper is 
adapted to be rotated continuously or at ICQ' 
inten-als by a propeller wheel arranged 
within, and acted upon by the flow of 
cooling water or the like. 

IS. In apparatus as claimed in any one 
of Claims 9 to 11, the provision of catai'act 105 
devices in Claim 1, substantially as des- 
cribed vriih reference to Figs. 4 to 9, or 
to Figs. 10 and 11, or to Figs. 12 and 13, 
of the accompanying drawings. 

19. Apparatus as cliaimed in any one of 110 
Claims 9 to 11, cliaracterised hy sl circula- 



ised in that the rubbing bodies, in order tion pump for the retuni of the rubbing 
to obtain uniform cleaning of the tubes, bodies, said pump having a delivbn- cvlin- 



50 3'cceive by feed giiiding means such as 
deflector sheets and the lil^e, or by mov- 
ing devices, in the supply flow a* prede- 
termined direction of movement. 

10. Apparatus for carrying out the 
55 method according to Claim 1. characterised 

by a conduit for the circulation of the 
ralibinff bodies, connecting the outlet and 
inlet sides of a condenser and opening into 
the suction connection of the cooling 
.60 'v^ater jx.imp for tho conden.ser. 

11. Apparatus according to Claim 10, 
characterised in that the mbhin^r bodies 
are an-anged to a ri»ive' directly into the 
suction connection of the condcn??er cool. 



der acting by boundary-layer adhesion 
and in a spinner-like manner^ and part of 115 
the peripheral surface of said cylinder 
being rendered inefl'ectlye for the water 
passage by a flow lock. 

20. Apparatus as claimed ir Claim 19. 
chai-aeterised in that at a SD.all distance 120 
from the free peripheral surface of tlie 
delivery cylinder a cage is arranged M-Jiic3i 
keeps the rubbing bodies away from it. 

21. Apparatus as claimed in anv one of . 
Claims 9 to 11, comprising a circulation 125 
pump substantially {is described %yith i-e- 
ferenco to Fig. 14 of the accompanvlnr^ 
drawings. ' . 
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many case, <.ov., ori witj, a stony deposit 
.. Incli Jrjs iomed after a uumbei- of yeTre 

tali??™;*"" '» i»vei,tioi p5? 

mj„ or metal a„st of tfi^sane ™SrS 

20 sloe tLrS""^ ""'"S 

""kins Iiodres of m«„ ri.-op. 

|hem to,be r^^e/T^^ IZ'^^' 
lation circuit after a certain f;«,^^ 

abl^ the robbing bodies to be ij^? 
.In condensers which from the b^«4i. 

methods hereinabove described, th^ d^ 

^?Tf^t ^ °^ nibbing bodi« 
ttJn h.'^*^^' """'^'^ conditions of 

>»A wear of the -sralls of 

40 the aceelemion pump shovm in pfi^if 
. caire-like stn,ctiu-es may be ar^an^d in' 

pum.p. This feature is paripcnlarlv adv-n 
45tafreot,s ^en rubbing S'^ha^"; 
abrasn-e eoatin^. are Wp Joyed ^ 
JJie condense- aiito-cieanm'' methn.1 

vlnSf ''"^ has wioTiS 

^antajres compared with the hitiierto 
SO known methods of cleaning «»"»J-fo 

-.Ji- ^1^^^ transmission of the condensei- 
cooling tatbes. and accordingly the Sc^ 
in the condenser, reaeli, due to the rel^ 
tive y frequent deanin^ of ich Ldivi" 
55 dnal coolinsr tube and the «nfle^eat' 
ment of the materia) of the St tub^" 

pmSf »nH ^'k °f the return 

prnnp and tho connect on of the rcfn. n 

the rubbing v^.dfes to the Vn 
«J>^. 3). In the case or the elimination „£ 



the return pump, the cleaning of Die con 

ff^^ 1 operation but it mav • 

iL?J°"^^'- ^'^r'""^' stopped at^y- 
f, t '"o'^P^^ ^''^P membeV 26 in the 70 
'"nu ™bbing-body1^^rcu 
in., ."r''''^r^ ^PP'-«°iably affeo^rn^'S^ 

^ co»sequence, divided water cham 
bers and twm condensers are also rcdim' 

for^KJa^v'eleaSil^then'^'^K P-P-'^ ^ 
tion. are constTtnti^^ k,. ^ m\-en- 
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